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Agenda

A Innovation in Manufacturing for Energy Storage

0 Focus areas
o Challenges
A Manufacturing and Supply Chain Track

o Activities

A DOE Energy Storage Innovation, Demonstration, and Manufacturing Landscape
(Interoffice Collaboration)

A New DOE Offices (from AMO):

o0 Industrial Efficiency and Decarbonization Office (IEDO)
o Advanced Materials and Manufacturing Technologies Office (AMMTO)
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Manufacturing and Supply Chain Innovation for Energy Storage

A strong, diverse domestic manufacturing base with integrated supply chains
to support U.S. energy storage leadership

Track Focus

Accelerate Improve critical
scale-up materials
of emerging supply chain
manufacturing resilience
processes

Address technical barriers in
production and manufacturing
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I
Manufacturing Challenges Across Storage Technologies

Different energy storage technologies face a range of challenges including
Improving manufacturability and strengthening their supply chains.
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Lower manufacturing cost Improve performance
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https://www.energy.gov/energy-storage-grand-challenge/articles/energy-storage-grand-challenge-roadmap

I
Manufacturing Challenges Across Storage Technologies

Where to Focus on for Cost Reduction?
Advanced manufacturing is key for reduced cost.

Lron Battery Cost 2012025

Ex. Li-ion battery (Pack cost for EV)
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Supply Chain Challenges

The Battery community emphasizes potential supply chain risks.

EX. Li-ion battery
cathode supply
chain

Source: Redwood Materials Twitter
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THE CURRENT 50,000+ MILE GLOBAL SUPPLY CHAIN
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A Flow BatteriesTechnology and Manufacturing Maturity Compari:
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A Flow batteries form a fairly
mature technology group with

« some oRgoing evolutionary
design improvements.

A However, manufacturing is
still inefficient and expensive.

{ 2dzNDSY | & %K 2ldezlLongDuiaios $idRagd A
Technologies, Technology Deep DilepmbergNEF
Department of Energy, and International Energy Agency.

Note that different studies might place technical,
manufacturing, and market maturity at different places.



A Key DOE Flow Battery Collaborations

Key DOE Flow Battery Collaboratiohs

Technology Advances for Largecale Energy Storage

ANew chemistries and designs A Predictable and robust systems and components

AMO Ainnovative mfg. capabilities, technologies, and practices | OE AGrid use cases and testing protocols
AAccelerated, cost effective scalp A Safe and reliabliarge scaledeployment
Astreamlined & secure domestic supply chains A Enable systems integration

|
AMO/OE Flow Battery FOA
Goal: accelerate innovation & deployment by addressing the entire ecosystem:

Upstream®» Midstream®- === === == == === === === > Downstream®= == == === >

Raw Materi Materials Product Product Use
Extraction Processing Assembly Phase

Increase domestic Enhance system Validate performance

processing methodology and at scale
assembly processes (DOE National Labs)
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Develop cost competitive industrial heat decarbonization technologies with
at least 85% lower greenhouse gas emissions by 2035
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>85% Lower Emissions 2035

Timed with 2035 Clean Grid Goal.



